An ultrastructural study of cholinergic and non-cholinergic neurons in the laterodorsal and pedunculopontine tegmental nuclei in the rat.
Synaptic connectivity and other ultrastructural features of cholinergic and non-cholinergic neurons in the laterodorsal and pedunculopontine tegmental nuclei were investigated with electron microscopy combined with pre-embedding immunohistochemistry for choline acetyltransferase. Quantitative morphometric analyses were conducted on selected immunopositive as well as immunonegative neurons. The ultrastructure of immunoreactive neurons in the laterodorsal and pedunculopontine tegmental nuclei was similar. In both nuclei, immunoreactive neurons were among the larger neurons, and somatic areas of immunopositive neurons in single thin sections were larger than those of immunonegative neurons by an average of 40%. Immunopositive somata varied in shape, appearing polygonal, fusiform or oval. Regardless of immunoreactivity, however, neurons in the pedunculopontine nucleus tended to have more irregular shapes than those in the laterodorsal tegmental nucleus. Immunoreactive neurons in both the nuclei had abundant cytoplasmic organelles and a large, clear nucleus with a few infoldings. Usually, about a quarter of the surface of an immunopositive soma was covered with astrocytic processes, and some immunopositive somata were directly apposed to an astrocyte. Immunoreactive dendrites and, less frequently, axon terminals were seen in close apposition to endothelial cells of blood capillaries or pericytes. Immunoreactive somata and dendrites in the laterodorsal and pedunculopontine tegmental nuclei received many synapses, mainly from unlabelled axon terminals. The mean number (4.7 +/- 1.8) of synapses received by immunolabelled somata in single thin sections was greater, by about 70%, than those received by unlabelled somata. The presynaptic axon terminals synapsing with immunoreactive somata commonly contained small, round and clear vesicles, and 20% of them contained a few dense-cored vesicles as well. Immunoreactive dendrites, in addition, received synapses from unlabelled axon terminals containing flat and clear vesicles, which accounted for 15% of the synapses with immunoreactive dendrites. Many immunopositive axon terminals were present in both the tegmental nuclei. They contained clear round vesicles, and usually synapsed with unlabelled dendrites. A few immunolabelled axons, however, appeared to synapse with immunopositive somata and dendrites. Immunoreactive fibres were also present in both the tegmental nuclei. They were either thinly myelinated or unmyelinated. In conclusion, the ultrastructural morphology of cholinergic neurons in the laterodorsal and pedunculopontine tegmental nuclei is similar, and these neurons represent a distinct population of neurons in both nuclei in that they are larger and receive more synaptic contacts than non-cholinergic neurons. Cholinergic neurons, however, appear to receive synapses from cholinergic axon terminals only rarely, despite the abundance of cholinergic terminals in the tegmental nuclei.(ABSTRACT TRUNCATED AT 400 WORDS)